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(54) FLEXIBLE WIRING BOARD FOR CONTACT WITH ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible wiring 
board whose contact with a fine-pitch and fine external 
contact at an electronic component can be ensured 
stably and with high reliability by a method wherein 
conductive particles are planted and installed so as to 
be limited to the top surface of every conductive bump 
which is installed on a conductive lead. 
SOLUTION: Every conductive lead 2 is grown, by a 
plating operation, on the surface of a synthetic-resin * 
insulating film 1 , and a required wiring pattern is formed. 
Every soft metal conductive bump 3 is formed 
additionally on the surface of every conductive lead 2 
with reference to every external contact 6 at an 
electronic component 5. Then, a plurality of particles 4 
which are composed of a rigid metaf and which has a 
notched surface are force-fitted, planted and installed 
so as to be limited to the top surface of every 
conductive bump 3. A part of the conductive particles 4 
protruding from the top surface of every conductive 

bump 3 is used as a pressurization contact with every external contact 6 at the electronic 
component 5 such as an IC or the like so as to supplement a contact by every conductive bump 
3. Thereby, a flexible wiring board whose contact with every fine-pitch and fine external contact 
at the electronic component can be ensured stably and with high reliability can deal effectively 
with the fine pitch of every conductive lead. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flexible patchboard for electronic-parts contact characterized by implanting two or 
more electric conduction particles which give a circuit pattern to the front face of the flexible 
insulation film made of synthetic resin, prepare the electric conduction bump who consists of an 
elasticity metal in the front face of the electric conduction lead which forms this circuit pattern, 
limit to this electric conduction bump's top front face, and consist of a hard metal by press fit. 
[Claim 2] A circuit pattern is given to the front face of the flexible insulation film made of 
synthetic resin. The front face of this insulating film and a circuit pattern is covered to one with 
an insulating cover coat. The electric conduction bump who consists of an elasticity metal is 
prepared in the front face of the electric conduction lead which forms the above-mentioned 
circuit pattern. The patchboard for electronic-parts contact characterized by implanting the 
electric conduction particle of a large number which the stoma which prepared this electric 
conduction bump in the insulating cover coat is made to project from the through said cover 
coat front face, limit to this electric conduction bump's lobe top face, and consist of a hard 
metal by press fit. 

[Claim 3] each above-mentioned electric conduction bump — the front face of the flexible 
insulation film made of synthetic resin, and abbreviation — parallel protrusion level — with — 
**** — the flexible patchboard for electronic-parts contact according to claim 1 or 2 
characterized by being implanted. 

[Claim 4] The flexible patchboard for electronic-parts contact according to claim 1 or 2 
characterized by for the above-mentioned circuit pattern changing from the electric conduction 
lead which carried out the parallel arrangement to the front face of the flexible insulation film 
made of synthetic resin, and forming the electric conduction bump in the point front face of this 
electric conduction lead. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flexible patchboard for electronic-parts 
contact used at the time of inspection of electronic parts, such as a BGA (ball grid array) form 
IC package, and raise in basic wages IC, an MCM substrate (multi chip module substrate), etc. 
[0002] 

[Description of the Prior Art] High integration of IC used for this and a micrifying inclination 
progressed further with rapid progress of the formation of small lightweight of the latest 
electronic equipment, and high-performance-izing, and detailedHzing of an external contact and 
high density are brought about. 

[0003] With the socket of the method which presses the tip of a contact probe like before 
against an external contact depending on these ICs, it is difficult to deal with ****** pitch- 
ization, and proper contact is becoming difficult to get. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the applicant made the front face of the lead 
which the front face of the flexible insulation film made of synthetic resin is made to carry out 
plating growth of the circuit pattern, and forms this circuit pattern in it carry out plating growth 
of the electric conduction bump, and the approach of pressing against the external contact (an 
electric conduction ball and electric conduction foil) of a BGA form IC package or raise in basic 
wages IC was tried, backing this up with an elastic rubber sheet etc. 

[0005] This approach has the advantage which can contact in imitation to the external contact 
and bump who can wire a lead in a minute pitch by plating or etching, and have variation in height 
by the flexible nature of a film, and brought about the improvement in that it can respond to 
minute pitch-ization of the external contact of IC. 

[0006] However, although it must carry out sharpening an electric conduction bump's tip in a 
cone form etc. for breaking through an oxide skin in the external contact (said electric 
conduction ball and electric conduction foil) of the opposite side IC, and the point of contact of 
an electric conduction bump's minute area, and securing the contact nature of high reliance and 
contact pressure must be raised It is very difficult to carry out size enlargement of the minute 
bump to an acute form by technique, such as plating or printing of soldering paste, in addition to 
being hard to avoid the variation in an electric conduction bump's height as aforementioned. So, 
it becomes a technical problem to solve this trouble and to guarantee the stability and 
dependability of electrical machinery-contact, and the advantage which can cope with minute 
pitch-ization by this solution can be employed efficiently. 
[0007] 

[Means for Solving the Problem] This invention offers the flexible patchboard for electronic- 
parts contact which responds to the above-mentioned technical request. 

[0008] The configuration this invention makes a contact means the patchboard which gave the 
circuit pattern, and made it make whose flexible nature participate in contact, using the flexible 
insulation film made of synthetic resin as a wiring substrate, The configuration which planned 
concentration point contact by the electric conduction bump who consists of the elasticity metal 
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prepared in the lead front face which forms the above-mentioned circuit pattern, The 
configuration which implants two or more electric conduction particles which limit to this electric 
conduction bump's top front face, and consist of a hard metal by press fit, and complemented 
contact by the above-mentioned bump carries out the complementation, and the stable contact 
of high reliance over a detailed external contact can be secured in the minute pitch of electronic 
parts. It can be coped with effective in the formation of a minute pitch of the lead which is an 
ultimate technical problem. 

[0009] The flexible insulation film made of synthetic resin used as the substrate of the above- 
mentioned patchboard absorbs effectively the external contact of IC, and the variation of an 
electric conduction bump's height by the flexible nature. Moreover, it is coped with effective in 
the formation of a minute pitch of IC external contact with the circuit pattern (lead) which wired 
this film front face by plating or etching. 

[0010] Moreover, it eats at the external contact of IC certainly, being accompanied by the 
flexible nature of a film by the electric conduction particle implanted in an electric conduction 
bump's top front face established in the front face of the above-mentioned lead. 
[0011] This electric conduction particle is implanted in the electric conduction bump who 
consists of an elastic metal from this by press fit, and makes very easy exposure implantation of 
an electric conduction particle to a minute electric conduction bump. 

[0012] Moreover, it is made the structure which implants the protrusion level of two or more 
electric conduction particles in abbreviation homogeneity by adoption of this press fit 
implantation means, protrusion level of an electric conduction particle is made into homogeneity, 
and homogeneity is made to carry out pressurization contact of each electric conduction particle 
to the external contact of IC. 

[0013] Moreover, prepare a wrap insulation cover coat for the above-mentioned flexible 
insulation film made of synthetic resin, and a circuit pattern, the above-mentioned electric 
conduction bump is made to project through the stoma of this cover coat, it limits to this lobe 
top face, and the above-mentioned electric conduction particle is implanted by press fit. 
[0014] Even if it can expand the top surface area of the electric conduction bump who projects 
from a stoma, it implants the electric conduction particle of sufficient amount for this expansion 
side and it expands an electric conduction bump by existence of the above-mentioned cover 
coat, the short circuit between bumps is prevented effectively. 

[0015] In the probe unit used for inspection of a liquid crystal plate, the front face of the flexible 
insulation film made of synthetic resin is made to carry out plating growth of the juxtaposition 
lead group, said electric conduction bump is prepared in the point front face of this juxtaposition 
lead group, it limits to this electric conduction bump's top front face, and an electric conduction 
particle is implanted in constant level by press fit. 

[0016] Contact of high reliance is secured to the electrode (external contact) of a minute pitch 

installed by the edge of a liquid crystal plate by this. 

[0017] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of the flexible 
patchboard for electronic-parts contact concerning this invention is explained in full detail based 
on drawing 1 thru/or drawing 7 . 

[0018] The above-mentioned patchboard is using the flexible insulation film 1 made of synthetic 
resin as the base. 

[0019] As shown in drawing 1 thru/or drawing 4 , the circuit pattern by plating or etching is 
formed in the front face of this insulation film 1 made of synthetic resin. That is, the electric 
conduction lead 2 which forms a circuit pattern is made to grow by plating, or it etches into a 
conductive layer, and a necessary pattern is formed. The method of growing up lead 2 by plating 
forms a conductive layer and a sensitization resist layer in the front face of the flexible 
insulation film 1 made of synthetic resin as an example. The mask according to a circuit pattern 
is put and exposed on the front face of this sensitization resist layer. The resist pattern 
according to a circuit pattern is formed by removing this exposure section. After making the 
front face of an exposure **** conductive layer part carry out plating growth of the electric 
conduction lead, forming a circuit pattern between this resist pattern and removing a 
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sensitization resist pattern, between the leads which remove the conductive layer part between 
this circuit pattern by etching, and form a circuit pattern is isolated mutually. Or it only etches 
into a conductive layer and a necessary circuit pattern is formed. 

[0020] The electric conduction bump 3 who consists of an elasticity metal is attached to the 
front face of the electric conduction lead 2 which forms the above-mentioned circuit pattern 
corresponding to the external contact 6 of electronic parts 5. The electric conduction bump 3 
who shows drawing 1 and drawing 2 is a vertical plane, and does the ** form of the perimeter 
side-face 3a to a plane view round shape, and makes top-face 3b the approximate plane. The 
case where it is made the arc form face this flat surface of whose is curvature and which 
becomes size is included. 

[0021] The above-mentioned electric conduction bump 3 forms by the approach shown in 
drawing 3 as an example. As first shown in drawing 3 A, the wrap sensitization resist layer 1 6 is 
formed for the flexible insulation film 1 made of synthetic resin, and lead 2. Put the mask which 
has a circular stoma corresponding to arrangement of an electric conduction bump on this 
sensitization resist layer 16, and the sensitization resist layer in this stoma is exposed. As this 
exposure section is removed and it is shown in drawing 3 B and B', the stoma 1 7 of the plane 
view round shape which carries out opening to the sensitization resist layer 16 in a lead front 
face is formed. Next, as are shown in drawing 3 C, and plating growth is carried out and the 
electric conduction bump 3 is shown in a lead front face in this stoma 17 at drawing 3 D, the 
resist layer 16 is removed. This electric conduction bump 3 has perpendicular side-face 3a, and 
it is a plane view round shape, and top-face 3b is an approximate plane. 

[0022] And two or more electric conduction particles 4 which have the notched front face which 
limits to the above-mentioned electric conduction bump's 3 top surface 3b, and consists of a 
hard metal are implanted by press fit, and pressurization contact at the external contact 6 of the 
electronic parts 5, such as IC, is presented with the electric conduction particle part which 
projects from this bump's 3 top surface 3b. 

[0023] The above-mentioned electronic parts 5 are BGA form IC packages which have electric 
conduction ball 6a (external contact 6) arranged in the minute pitch in raise in basic wages IC on 
the inferior surface of tongue of a built-in **** IC body at high density, or are IC chips which 
have electric conduction foil 6b (external contact 6) arranged in the minute pitch on the inferior 
surface of tongue of raise in basic wages IC body 5b at high density. Moreover, this invention 
can be carried out to the lead loess form IC package which allotted much external contact slack 
electric conduction foil 6b to the inferior surface of tongue of IC package body. 
[0024] A polyimide resin film or a liquid crystal polymer film is used for the above-mentioned 
flexible insulation film 1 made of synthetic resin as a good example. Both this film has thermal 
resistance and the good plating nature of a lead, and telescopic motion by heat is fitness few. 
Furthermore, a liquid crystal polymer film does not have hygroscopicity, and can prevent the 
dimensional change by moisture absorption, and a dielectric constant is low excellent in the 
property as a wiring substrate, its thermal conductivity is still better and it is excellent in the 
cooling effect. 

[0025] Moreover, as an elasticity metal which forms the above-mentioned electric conduction 
bump 3, tinning, solder plating, the thing that gold-plated, gold, solder, or conductive paste is 
suitable for nickel. 

[0026] Moreover, as a hard metal which forms the above-mentioned electric conduction particle 
4, a diamond, cobalt, nickel, or super-steel is used. 

[0027] Next, the example shown in drawing 4 made the front face of the flexible insulation film 1 
made of base plate slack synthetic resin carry out plating growth of the circuit pattern, and has 
covered the front face of this insulating film 1 and a circuit pattern to one with the insulating 
cover coat 1 2. 

[0028] And it is the structure which implanted the electric conduction particle 4 of a large 
number which the stoma 13 which formed the electric conduction bump 3 who consists of an 
elasticity metal in the front face of the electric conduction lead 2 which forms the above- 
mentioned circuit pattern, and formed this electric conduction bump 3 in the above-mentioned 
insulating cover coat 1 2 is made to project from the through said cover coat front face, limit to 
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this electric conduction bump's lobe top face, and consist of a hard metal by press fit. 
[0029] The above-mentioned insulating cover coat consists of a synthetic-resin film, and what 
established the stoma 13 of a large number corresponding to the external contact of IC is 
prepared for the predetermined location of this film. The lead 2 which puts this ****** film on 
the front face of the above-mentioned flexible insulation film 1 made of base plate slack 
synthetic resin, for example, carries out base material weld, and forms a circuit pattern with a 
wrap A lead front face is exposed at the bottom in each stoma 1 3, and plating growth of the 
electric conduction bump 3 is carried out into this stoma 13, and it is made to project from the 
effective area (cover coat 1 2 front face) of a stoma 1 3. 

[0030] This lobe (crowning) of the electric conduction bump 3 who projects from the front face 
of a cover coat 12 is made into a major diameter, and makes a lobe periphery edge stick to the 
opening edge front face of a stoma 13 from a stoma 13 at this time. When it puts in another way, 
she has the crowning 15 of a major diameter from the base 14 of the minor diameter firmly 
combined with a lead front face, and the base 14 which upheaves from the effective area of a 
stoma 13 to an umbrella form, the electric conduction bump 3 filling the inside of a stoma 13, and 
sticking to a stoma inside. 

[0031] The diameter of this crowning 15 can be expanded by existence of the insulating cover 
coat 12, and by this diameter expansion, it increases top surface area and presses the electric 
conduction particle 4 of requirements fit in this top front face. 

[0032] The fault dropped out and short-circuited between leads of the electric conduction 
particle 4 is canceled, and even if it drops out on a cover coat 12, it will not result in the short 
circuit between ** bumps immediately, but making it fall easily from a cover coat front face etc. 
can remove by recognizing existence of the above-mentioned insulating cover coat 12. 
[0033] Moreover, as shown in drawing 4 , by existence of a cover coat 12, it prevents effectively 
that this particle 4 adheres between leads and to a bump's 3 side face at the time of press fit of 
the electric conduction particle 4. 

[0034] Next, drawing 5 has illustrated the case where the above-mentioned electric conduction 
bump 3 is formed with a metal coat electric conduction ball. This metal coat electric conduction 
ball has the structure which coated the electric conduction metal membrane 10 which changes 
from said illustrated elasticity metal to the peripheral surface of the insulating balls 9, such as a 
plastic bowl and a ceramic ball, pastes up this metal coat electric conduction ball on the front 
face of the electric conduction lead 2 firmly through conductive paste 1 1, and implants the 
electric conduction particle 4 in the electric conduction metal membrane 10 of this ball top face 
by press fit. At this time, the electric conduction particle 4 breaks through the electric 
conduction metal membrane 10, and carries out partial press fit into the insulating ball 9. 
[0035] The above-mentioned metal coat electric conduction ball is easy to **** in uniform 
magnitude with the diameter of minute with a known technique, and the non-set of the electric 
conduction bump's 3 height can be corrected. 

[0036] it is shown in drawing 1 , drawing 2 , drawing 3 , drawing 4 , and drawing 5 — as — each 
above-mentioned electric conduction particle 4 — the front face of the flexible insulation film 1 
made of synthetic resin, and abbreviation — it implants by press fit so that it may be set to the 
parallel protrusion level L. 

[0037] The press fit to electric conduction bump 3 top face of the above-mentioned electric 
conduction particle 4 and a setup of the above-mentioned protrusion level L are performed by 
the approach of drawing 6 . First, the patchboard which the front face of the flexible insulation 
film 1 made of synthetic resin was made to carry out plating growth of the lead 2, and formed 
the necessary circuit pattern in it as mentioned above is prepared. As the electric conduction 
bump 3 is attached to IC external contact of this lead 2 front face, and the corresponding 
location next and it is shown in another side drawing 6 A and B The electric conduction particle 
4 is sprinkled on a flat surface 7, it piles up so that the electric conduction bump 3 and the 
electric conduction particle 4 may counter the diffusional aspect of this electric conduction 
particle 4 in the above-mentioned patchboard, and the whole patchboard is pressurized in 
parallel. As a result, the electric conduction particle 4 is forced on homogeneity, and comes to 
be pressed fit in each electric conduction bump's 3 top-face 3b. 
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[0038] even if variation is in the magnitude of a particle by taking the approach of forcing ****** 
on a flat surface 7, forcing the electric conduction bump 3 against this, and pressing the electric 
conduction particle 4 fit like the above, in the level of a flat surface 7, the above-mentioned 
press fit should do the electric conduction particle 4 — the front face of the insulating film 1, 
and abbreviation — the parallel protrusion level L — with — **** - — the structure to implant is 
acquired. 

[0039] The structure which the electric conduction particle 4 was limited and pressed fit in the 
top face of the electric conduction bump 3 of Yamagata by the above-mentioned pressure 
process, and was implanted at coincidence is acquired. Moreover, by using the electric 
conduction bump 3 as an elasticity metal as aforementioned, slipping of the particle in the early 
stages of press fit is inhibited, it presses fit comparatively easily also to a bump's 3 slope, and 
the press fit depth can be secured. 

[0040] or [ moreover, / applying the suitable solvent for an electric conduction bump's front 
face ] — or after heating and changing a front face into a softening condition, it can push against 
the above-mentioned spraying particle, and press fit can be promoted. 

[0041] As shown in drawing 2 , in order to strengthen the implantation reinforcement of the 
above-mentioned electric conduction particle 4, it is a wrap to one at the elasticity metal 
membrane 8 about the front face of the above-mentioned electric conduction bump 3 and the 
electric conduction particle 4. 

[0042] This metal membrane 8 is coated with the combination of plating or a spatter, and both, 
strengthens film attachment reinforcement, and prevents omission of the electric conduction 
particle 4 effectively. 

[0043] Moreover, the above-mentioned electric conduction bump 3 forms by plating, and also 
attaches conductive paste to a lead front face by print processes in Yamagata, and makes it 
combine with a lead front face firmly by heat treatment. 

[0044] Conductive paste is what kneaded the metal powder and the synthetic-resin paste, and, 
generally metal powders are nickel, solder, copper, gold, etc. 

[0045] Drawing 7 shows the example which constituted the probe unit used for inspection of a 
liquid crystal plate based on the technique explained based on drawing 1 thru/or drawing 6 . 
[0046] As mentioned above, straight-line-Iike electric conduction lead 2' is arranged in parallel 
as a circuit pattern on that front face, using the flexible insulation film 1 made of synthetic resin 
as a base plate, plating growth is carried out, the electric conduction bump 3 who changes from 
said elasticity metal to the point front face of this electric conduction lead 2' is attached, it 
limits to this electric conduction bump's 3 top face, and the electric conduction particle 4 is 
implanted by press fit. 

[0047] this electric conduction bump 3 — the electric conduction particle 4 — with — **** — 
pressurization contact is flexibly carried out to electrodes, such as a liquid crystal plate, and 
healthy contact is acquired. 

[0048] Like IC etc., minute pitch-ization is progressing very much and the electrode of a liquid 
crystal plate is in a situation with difficult management by the lead pierced from the conventional 
metal plate. This invention is effectively applicable as a probe unit used for checking of a **** 
liquid crystal plate. 

[0049] An electric conduction lead and an electric conduction bump's formation approach, the 
quality of the material and the method of implanting an electric conduction particle, its quality of 
the material, etc. use the publication based on drawing 1 thru/or drawing 3 about the attachment 
of an insulation cover coat. 

[0050] although illustration is not carried out — as other examples of an operation gestalt of this 
invention — the above-mentioned electric conduction bump 3 — the electric conduction 
particle 4 — with — **** — after making the external contact 6 of electronic parts 5 carry out 
pressurization contact, synthetic resin (adhesives) can be poured in between external contacts 
with a bump 3, both 3 and 6 can be combined firmly, and the contact condition by particle press 
fit can be maintained healthfully. 
[0051] 

[Effect of the Invention] According to this invention, with the patchboard which gave the circuit 
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pattern on the flexible insulation film made of synthetic resin, while being able to cope with it 
effective in the formation of a minute pitch of the external contact of electronic parts Healthy 
bump contact can be achieved, the electric conduction particle which has the notched front face 
which pressed fit and implanted in this bump top face an electric conduction bump's contact 
pressure incompetence attached to this lead front face — a high contact pressure — with — 
**** — In addition, the variation in the height of the external contact in the contact surface of 
the above-mentioned electric conduction particle is effectively canceled by the flexibility of the 
flexible insulation film made of base plate slack synthetic resin, and the exposure effect by the 
electric conduction particle can be employed efficiently effectively. 

[0052] Moreover, by being able to perform more uniform implantation easily and arranging 
protrusion level with a film front face and abbreviation parallel according to the structure which 
implants the above-mentioned hard electric conduction particle in an elastic electric conduction 
bump by press fit, it can eat to the contact surface of electric conduction particle each, and a 
lump operation can fully be demonstrated. , 

[0053] Moreover, by existence of an insulating cover coat, even if omission of an electric 
conduction particle arise, the short circuit between leads can be prevented effectively, and 
particle adhesion in the unnecessary section at the time of press fit is prevented effectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the flexible patchboard for electronic-parts 
contact used at the time of inspection of electronic parts, such as a BGA (ball grid array) form 
IC package, and raise in basic wages IC, an MCM substrate (multi chip module substrate), etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] High integration of IC used for this and a micrifying inclination 
progressed further with rapid progress of the formation of small lightweight of the latest 
electronic equipment, and high-performance-izing, and detailed-izing of an external contact and 
high density are brought about. 

[0003] With the socket of the method which presses the tip of a contact probe like before 
against an external contact depending on these ICs, it is difficult to deal with ****** pitch- 
ization, and proper contact is becoming difficult to get. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, with the patchboard which gave the circuit 
pattern on the flexible insulation film made of synthetic resin, while being able to cope with it 
effective in the formation of a minute pitch of the external contact of electronic parts Healthy 
bump contact can be achieved, the electric conduction particle which has the notched front face 
which pressed fit and implanted in this bump top face an electric conduction bump's contact 
pressure incompetence attached to this lead front face — a high contact pressure — with — 
**** — In addition, the variation in the height of the external contact in the contact surface of 
the above-mentioned electric conduction particle is effectively canceled by the flexibility of the 
flexible insulation film made of base plate slack synthetic resin, and the exposure effect by the 
electric conduction particle can be employed efficiently effectively. 

[0052] Moreover, by being able to perform more uniform implantation easily and arranging 
protrusion level with a film front face and abbreviation parallel according to the structure which 
implants the above-mentioned hard electric conduction particle in an elastic electric conduction 
bump by press fit, it can eat to the contact surface of electric conduction particle each, and a 
lump operation can fully be demonstrated. 

[0053] Moreover, by existence of an insulating cover coat, even if omission of an electric 
conduction particle arise, the short circuit between leads can be prevented effectively, and 
particle adhesion in the unnecessary section at the time of press fit is prevented effectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Then, the applicant made the front face of the lead 
which the front face of the flexible insulation film made of synthetic resin is made to carry out 
plating growth of the circuit pattern, and forms this circuit pattern in it carry out plating growth 
of the electric conduction bump, and the approach of pressing against the external contact (an 
electric conduction ball and electric conduction foil) of a BGA form IC package or raise in basic 
wages IC was tried, backing this up with an elastic rubber sheet etc. 

[0005] This approach has the advantage which can contact in imitation to the external contact 
and bump who can wire a lead in a minute pitch by plating or etching, and have variation in height 
by the flexible nature of a film, and brought about the improvement in that it can respond to 
minute pitch-ization of the external contact of IC. 

[0006] However, although it must carry out sharpening an electric conduction bump's tip in a 
cone form etc. for breaking through an oxide skin in the external contact (said electric 
conduction ball and electric conduction foil) of the opposite side IC, and the point of contact of 
an electric conduction bump's minute area, and securing the contact nature of high reliance and 
contact pressure must be raised It is very difficult to carry out size enlargement of the minute 
bump to an acute form by technique, such as plating or printing of soldering paste, in addition to 
being hard to avoid the variation in an electric conduction bump's height as aforementioned. So, 
it becomes a technical problem to solve this trouble and to guarantee the stability and 
dependability of electrical machinery-contact, and the advantage which can cope with minute 
pitch-ization by this solution can be employed efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention offers the flexible patchboard for electronic- 
parts contact which responds to the above-mentioned technical request. 

[0008] The configuration this invention makes a contact means the patchboard which gave the 
circuit pattern, and made it make whose flexible nature participate in contact, using the flexible 
insulation film made of synthetic resin as a wiring substrate, The configuration which planned 
concentration point contact by the electric conduction bump who consists of the elasticity metal 
prepared in the lead front face which forms the above-mentioned circuit pattern, The 
configuration which implants two or more electric conduction particles which limit to this electric 
conduction bump's top front face, and consist of a hard metal by press fit, and complemented 
contact by the above-mentioned bump carries out the complementation, and the stable contact 
of high reliance over a detailed external contact can be secured in the minute pitch of electronic 
parts. It can be coped with effective in the formation of a minute pitch of the lead which is an 
ultimate technical problem. 

[0009] The flexible insulation film made of synthetic resin used as the substrate of the above- 
mentioned patchboard absorbs effectively the external contact of IC, and the variation of an 
electric conduction bump's height by the flexible nature. Moreover, it is coped with effective in 
the formation of a minute pitch of IC external contact with the circuit pattern (lead) which wired 
this film front face by plating or etching. 

[0010] Moreover, it eats at the external contact of IC certainly, being accompanied by the 
flexible nature of a film by the electric conduction particle implanted in an electric conduction 
bump's top front face established in the front face of the above-mentioned lead. 
[0011] This electric conduction particle is implanted in the electric conduction bump who 
consists of an elastic metal from this by press fit, and makes very easy exposure implantation of 
an electric conduction particle to a minute electric conduction bump. 

[0012] Moreover, it is made the structure which implants the protrusion level of two or more 
electric conduction particles in abbreviation homogeneity by adoption of this press fit 
implantation means, protrusion level of an electric conduction particle is made into homogeneity, 
and homogeneity is made to carry out pressurization contact of each electric conduction particle 
to the external contact of IC. 

[0013] Moreover, prepare a wrap insulation cover coat for the above-mentioned flexible 
insulation film made of synthetic resin, and a circuit pattern, the above-mentioned electric 
conduction bump is made to project through the stoma of this cover coat, it limits to this lobe 
top face, and the above-mentioned electric conduction particle is implanted by press fit. 
[0014] Even if it can expand the top surface area of the electric conduction bump who projects 
from a stoma, it implants the electric conduction particle of sufficient amount for this expansion 
side and it expands an electric conduction bump by existence of the above-mentioned cover 
coat, the short circuit between bumps is prevented effectively. 

[001 5] In the probe unit used for inspection of a liquid crystal plate, the front face of the flexible 
insulation film made of synthetic resin is made to carry out plating growth of the juxtaposition 
lead group, said electric conduction bump is prepared in the point front face of this juxtaposition 
lead group, it limits to this electric conduction bump's top front face, and an electric conduction 
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particle is implanted in constant level by press fit. 

[0016] Contact of high reliance is secured to the electrode (external contact) of a minute pitch 

installed by the edge of a liquid crystal plate by this. 

[0017] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of the flexible 
patchboard for electronic-parts contact concerning this invention is explained in full detail based 
on drawing 1 thru/or drawing 7 . 

[0018] The above-mentioned patchboard is using the flexible insulation film 1 made of synthetic 
resin as the base. 

[0019] As shown in drawing 1 thru/or drawing 4 , the circuit pattern by plating or etching is 
formed in the front face of this insulation film 1 made of synthetic resin. That is, the electric 
conduction lead 2 which forms a circuit pattern is made to grow by plating, or it etches into a 
conductive layer, and a necessary pattern is formed. The method of growing up lead 2 by plating 
forms a conductive layer and a sensitization resist layer in the front face of the flexible 
insulation film 1 made of synthetic resin as an example. The mask according to a circuit pattern 
is put and exposed on the front face of this sensitization resist layer. The resist pattern 
according to a circuit pattern is formed by removing this exposure section. After making the 
front face of an exposure **** conductive layer part carry out plating growth of the electric 
conduction lead, forming a circuit pattern between this resist pattern and removing a 
sensitization resist pattern, between the leads which remove the conductive layer part between 
this circuit pattern by etching, and form a circuit pattern is isolated mutually. Or it only etches 
into a conductive layer and a necessary circuit pattern is formed. 

[0020] The electric conduction bump 3 who consists of an elasticity metal is attached to the 
front face of the electric conduction lead 2 which forms the above-mentioned circuit pattern 
corresponding to the external contact 6 of electronic parts 5. The electric conduction bump 3 
who shows drawing 1 and drawing 2 is a vertical plane, and does the ** form of the perimeter 
side-face 3a to a plane view round shape, and makes top-face 3b the approximate plane. The 
case where it is made the arc form face this flat surface of whose is curvature and which 
becomes size is included. 

[0021] The above-mentioned electric conduction bump 3 forms by the approach shown in 
drawing 3 as an example. As first shown in drawing 3 A, the wrap sensitization resist layer 16 is 
formed for the flexible insulation film 1 made of synthetic resin, and lead 2. Put the mask which 
has a circular stoma corresponding to arrangement of an electric conduction bump on this 
sensitization resist layer 16, and the sensitization resist layer in this stoma is exposed. As this 
exposure section is removed and it is shown in drawing 3 B and B\ the stoma 17 of the plane 
view round shape which carries out opening to the sensitization resist layer 16 in a lead front 
face is formed. Next, as are shown in drawing 3 C, and plating growth is carried out and the 
electric conduction bump 3 is shown in a lead front face in this stoma 17 at drawing 3 D, the 
resist layer 16 is removed. This electric conduction bump 3 has perpendicular side-face 3a, and 
it is a plane view round shape, and top-face 3b is an approximate plane. 

[0022] And two or more electric conduction particles 4 which have the notched front face which 
limits to the above-mentioned electric conduction bump's 3 top surface 3b, and consists of a 
hard metal are implanted by press fit, and pressurization contact at the external contact 6 of the 
electronic parts 5, such as IC, is presented with the electric conduction particle part which 
projects from this bump's 3 top surface 3b. 

[0023] The above-mentioned electronic parts 5 are BGA form IC packages which have electric 
conduction ball 6a (external contact 6) arranged in the minute pitch in raise in basic wages IC on 
the inferior surface of tongue of a built-in **** IC body at high density, or are IC chips which 
have electric conduction foil 6b (external contact 6) arranged in the minute pitch on the inferior 
surface of tongue of raise in basic wages IC body 5b at high density. Moreover, this invention 
can be carried out to the lead loess form IC package which allotted much external contact slack 
electric conduction foil 6b to the inferior surface of tongue of IC package body. 
[0024] A polyimide resin film or a liquid crystal polymer film is used for the above-mentioned 
flexible insulation film 1 made of synthetic resin as a good example. Both this film has thermal 
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resistance and the good plating nature of a lead, and telescopic motion by heat is fitness few. 
Furthermore, a liquid crystal polymer film does not have hygroscopicity, and can prevent the 
dimensional change by moisture absorption, and a dielectric constant is low excellent in the 
property as a wiring substrate, its thermal conductivity is still better and it is excellent in the 
cooling effect. 

[0025] Moreover, as an elasticity metal which forms the above-mentioned electric conduction 
bump 3, tinning, solder plating, the thing that gold-plated, gold, solder, or conductive paste is 
suitable for nickel. 

[0026] Moreover, as a hard metal which forms the above-mentioned electric conduction particle 
4, a diamond, cobalt, nickel, or super-steel is used. 

[0027] Next, the example shown in drawin g 4 made the front face of the flexible insulation film 1 
made of base plate slack synthetic resin carry out plating growth of the circuit pattern, and has 
covered the front face of this insulating film 1 and a circuit pattern to one with the insulating 
cover coat 1 2. 

[0028] And it is the structure which implanted the electric conduction particle 4 of a large 
number which the stoma 13 which formed the electric conduction bump 3 who consists of an 
elasticity metal in the front face of the electric conduction lead 2 which forms the above- 
mentioned circuit pattern, and formed this electric conduction bump 3 in the above-mentioned 
insulating cover coat 12 is made to project from the through said cover coat front face, limit to 
this electric conduction bump's lobe top face, and consist of a hard metal by press fit. 
[0029] The above-mentioned insulating cover coat consists of a synthetic-resin film, and what 
established the stoma 13 of a large number corresponding to the external contact of IC is 
prepared for the predetermined location of this film. The lead 2 which puts this ****** film on 
the front face of the above-mentioned flexible insulation film 1 made of base plate slack 
synthetic resin, for example, carries out base material weld, and forms a circuit pattern with a 
wrap A lead front face is exposed at the bottom in each stoma 1 3, and plating growth of the 
electric conduction bump 3 is carried out into this stoma 13, and it is made to project from the 
effective area (cover coat 1 2 front face) of a stoma 1 3. 

[0030] This lobe (crowning) of the electric conduction bump 3 who projects from the front face 
of a cover coat 1 2 is made into a major diameter, and makes a lobe periphery edge stick to the 
opening edge front face of a stoma 1 3 from a stoma 1 3 at this time. When it puts in another way, 
she has the crowning 15 of a major diameter from the base 14 of the minor diameter firmly 
combined with a lead front face, and the base 14 which upheaves from the effective area of a 
stoma 13 to an umbrella form, the electric conduction bump 3 filling the inside of a stoma 13, and 
sticking to a stoma inside. 

[0031] The diameter of this crowning 15 can be expanded by existence of the insulating cover 
coat 12, and by this diameter expansion, it increases top surface area and presses the electric 
conduction particle 4 of requirements fit in this top front face. 

[0032] The fault dropped out and short-circuited between leads of the electric conduction 
particle 4 is canceled, and even if it drops out on a cover coat 12, it will not result in the short 
circuit between ** bumps immediately, but making it fall easily from a cover coat front face etc. 
can remove by recognizing existence of the above-mentioned insulating cover coat 12. 
[0033] Moreover, as shown in drawing 4 , by existence of a cover coat 1 2, it prevents effectively 
that this particle 4 adheres between leads and to a bump's 3 side face at the time of press fit of 
the electric conduction particle 4. 

[0034] Next, drawing 5 has illustrated the case where the above-mentioned electric conduction 
bump 3 is formed with a metal coat electric conduction ball. This metal coat electric conduction 
ball has the structure which coated the electric conduction metal membrane 10 which changes 
from said illustrated elasticity metal to the peripheral surface of the insulating balls 9, such as a 
plastic bowl and a ceramic ball, pastes up this metal coat electric conduction ball on the front 
face of the electric conduction lead 2 firmly through conductive paste 1 1, and implants the 
electric conduction particle 4 in the electric conduction metal membrane 10 of this ball top face 
by press fit. At this time, the electric conduction particle 4 breaks through the electric 
conduction metal membrane 10, and carries out partial press fit into the insulating ball 9. 
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[0035] The above-mentioned metal coat electric conduction ball is easy to **** in uniform 
magnitude with the diameter of minute with a known technique, and the non-set of the electric 
conduction bump's 3 height can be corrected. 

[0036] it is shown in drawing 1 , drawin g 2 , drawing 3 , drawing 4 , and drawing 5 — as — each 
above-mentioned electric conduction particle 4 — the front face of the flexible insulation film 1 
made of synthetic resin, and abbreviation — it implants by press fit so that it may be set to the 
parallel protrusion level L 

[0037] The press fit to electric conduction bump 3 top face of the above-mentioned electric 
conduction particle 4 and a setup of the above-mentioned protrusion level L are performed by 
the approach of drawing 6 . First, the patchboard which the front face of the flexible insulation 
film 1 made of synthetic resin was made to carry out plating growth of the lead 2, and formed 
the necessary circuit pattern in it as mentioned above is prepared. As the electric conduction 
bump 3 is attached to IC external contact of this lead 2 front face, and the corresponding 
location next and it is shown in another side drawing 6 A and B The electric conduction particle 
4 is sprinkled on a flat surface 7, it piles up so that the electric conduction bump 3 and the 
electric conduction particle 4 may counter the diffusional aspect of this electric conduction 
particle 4 in the above-mentioned patchboard, and the whole patchboard is pressurized in 
parallel. As a result, the electric conduction particle 4 is forced on homogeneity, and comes to 
be pressed fit in each electric conduction bump's 3 top-face 3b. 

[0038] even if variation is in the magnitude of a particle by taking the approach of forcing ****** 
on a flat surface 7, forcing the electric conduction bump 3 against this, and pressing the electric 
conduction particle 4 fit like the above, in the level of a flat surface 7, the above-mentioned 
press fit should do the electric conduction particle 4 — the front face of the insulating film 1, 
and abbreviation — the parallel protrusion level L — with — **** — the structure to implant is 
acquired. 

[0039] The structure which the electric conduction particle 4 was limited and pressed fit in the 
top face of the electric conduction bump 3 of Yamagata by the above-mentioned pressure 
process, and was implanted at coincidence is acquired. Moreover, by using the electric 
conduction bump 3 as an elasticity metal as aforementioned, slipping of the particle in the early 
stages of press fit is inhibited, it presses fit comparatively easily also to a bump's 3 slope, and 
the press fit depth can be secured. 

[0040] or [ moreover, / applying the suitable solvent for an electric conduction bump's front 
face ] — or after heating and changing a front face into a softening condition, it can push against 
the above-mentioned spraying particle, and press fit can be promoted. 

[0041] As shown in drawing 2 , in order to strengthen the implantation reinforcement of the 
above-mentioned electric conduction particle 4, it is a wrap to one at the elasticity metal 
membrane 8 about the front face of the above-mentioned electric conduction bump 3 and the 
electric conduction particle 4. 

[0042] This metal membrane 8 is coated with the combination of plating or a spatter, and both, 
strengthens film attachment reinforcement, and prevents omission of the electric conduction 
particle 4 effectively. 

[0043] Moreover, the above-mentioned electric conduction bump 3 forms by plating, and also 
attaches conductive paste to a lead front face by print processes in Yamagata, and makes it 
combine with a lead front face firmly by heat treatment. 

[0044] Conductive paste is what kneaded the metal powder and the synthetic-resin paste, and, 
generally metal powders are nickel, solder, copper, gold, etc. 

[0045] Drawing 7 shows the example which constituted the probe unit used for inspection of a 
liquid crystal plate based on the technique explained based on drawing 1 thru/or drawing 6 . 
[0046] As mentioned above, straight-line-like electric conduction lead 2' is arranged in parallel 
as a circuit pattern on that front face, using the flexible insulation film 1 made of synthetic resin 
as a base plate, plating growth is carried out, the electric conduction bump 3 who changes from 
said elasticity metal to the point front face of this electric conduction lead 2' is attached, it 
limits to this electric conduction bump's 3 top face, and the electric conduction particle 4 is 
implanted by press fit. 
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[0047] this electric conduction bump 3 — the electric conduction particle 4 — with — **** — 
pressurization contact is flexibly carried out to electrodes, such as a liquid crystal plate, and 
healthy contact is acquired. 

[0048] Like IC etc., minute pitch-ization is progressing very much and the electrode of a liquid 
crystal plate is in a situation with difficult management by the lead pierced from the conventional 
metal plate. This invention is effectively applicable as a probe unit used for checking of a **** 
liquid crystal plate. 

[0049] An electric conduction lead and an electric conduction bump's formation approach, the 
quality of the material and the method of implanting an electric conduction particle, its quality of 
the material, etc. use the publication based on drawing 1 thru/or drawing 3 about the attachment 
of an insulation cover coat. 

[0050] although illustration is not carried out — as other examples of an operation gestalt of this 
invention — the above-mentioned electric conduction bump 3 — the electric conduction 
particle 4 — with — **** — after making the external contact 6 of electronic parts 5 carry out 
pressurization contact, synthetic resin (adhesives) can be poured in between external contacts 
with a bump 3, both 3 and 6 can be combined firmly, iand the contact condition by particle press 
fit can be maintained healthfully. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejue 



2006/08/24 



JP.10-115637.A [DESCRIPTION OF DRAWINGS] 



1/2 s<—is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing which is an important section expanded sectional view showing the 
example of the 1st operation gestalt of the flexible patchboard for electronic-parts contact 
concerning this invention, and explains the condition of having carried out pressurization contact 
of each electric conduction bump at the external contact slack electric conduction ball of a BGA 
form IC package, and the external contact slack electric conduction foil of raise in basic wages 
IC or a lead loess form IC package, respectively. 

[Drawing 2] the example of the 2nd operation gestalt of this invention — the same condition as 
drawing 1 — with — **** — it is the shown important section expanded sectional view. 
[Drawing 3] The sectional view in which A, B, C, and D show the above-mentioned electric 
conduction bump's formation approach in order of a process, and B' are the top views in the 
condition of B. 

[Drawing 4] the example of the 3rd operation gestalt of this invention — the same condition as 
drawing 1 and drawing 2 — with — **** — it is the shown important section expanded sectional 
view. 

[Drawing 5] It is the expanded sectional view of the electric conduction bump who shows the 
example of the 4th operation gestalt of this invention. 

[Drawing 6] A and B are the important section expanded sectional views showing the process 
which implants an electric conduction particle in an electric conduction bump by press fit. 
[Drawing 7] It is the perspective view of a probe unit showing the example of the 5th operation 
gestalt of this invention. 
[Description of Notations] 

1 Flexible Insulation Film made of Synthetic Resin 

2 2' Electric conduction lead 

3 Electric Conduction Bump 

3a This bump's perimeter side face 
3b This bump's top front face 

4 Electric Conduction Particle 

5 Electronic Parts 
5a IC body 

5b Raise in basic wages IC body 

6 External Contact 

6a Electric conduction ball 
6b Electric conduction foil 

7 Flat Surface 

8 Metal Membrane 

9 Insulating Ball 

10 Electric Conduction Metal Membrane 

12 Insulating Cover Coat 

13 Stoma 

14 Minor Diameter Base 
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15 Major-Diameter Crowning 

1 6 Sensitization Resist Layer 

1 7 Stoma 

L Protrusion level 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




1 



[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation^ 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] December 12, Heisei 8 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] The above-mentioned electric conduction bump 3 forms by the approach shown in 

drawing 3 as an example. As first shown in drawin g 3 A, the wrap sensitization resist layer 16 is 

formed for the flexible insulation film 1 made of synthetic resin, and lead 2. Put the mask which 

has a circular stoma corresponding to arrangement of an electric conduction bump on this 

sensitization resist layer 16, and the sensitization resist layer in this stoma is exposed. As this 

exposure section is removed and it is shown in drawing 3 B and E, the stoma 17 of the plane 

view round shape which carries out opening to the sensitization resist layer 1 6 in a lead front 

face is formed. Next, as are shown in drawing 3 C, and plating growth is carried out and the 

electric conduction bump 3 is shown in a lead front face in this stoma 17 at drawin g 3 D, the 

resist layer 16 is removed. This electric conduction bump 3 has perpendicular side-face 3a, and 

it is a plane view round shape, and top-face 3b is an approximate plane. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing which is an important section expanded sectional view showing the 
example of the 1st operation gestalt of the flexible patchboard for electronic-parts contact 
concerning this invention, and explains the condition of having carried out pressurization contact 
of each electric conduction bump at the external contact slack electric conduction ball of a BGA 
form IC package, and the external contact slack electric conduction foil of raise in basic wages 
IC or a lead loess form IC package, respectively. 

[Drawing 2] the example of the 2nd operation gestalt of this invention — the same condition as 
drawing 1 — with — **** — it is the shown important section expanded sectional view. 
[Drawing 3] The sectional view in which A, B, C, and D show the above-mentioned electric 
conduction bump's formation approach in order of a process, and E are the top views in the 
condition of B. 

[Drawing 4] the example of the 3rd operation gestalt of this invention — the same condition as 
drawing 1 and drawing 2 — with — **** — it is the shown important section expanded sectional 
view. 

[Drawing 5] It is the expanded sectional view of the electric conduction bump who shows the 
example of the 4th operation gestalt of this invention. 

[Drawing 6] A and B are the important section expanded sectional views showing the process 
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which implants an electric conduction particle in an electric conduction bump by press fit. 
[Drawing 7] It is the perspective view of a probe unit showing the example of the 5th operation 
gestalt of this invention. 
[Description of Notations] 

1 Flexible Insulation Film made of Synthetic Resin 

2 2' Electric conduction lead 

3 Electric Conduction Bump 

3a This bump's perimeter side face 
3b This bump's top front face 

4 Electric Conduction Particle 

5 Electronic Parts 
5a IC body 

5b Raise in basic wages IC body 

6 External Contact 

6a Electric conduction ball 
6b Electric conduction foil 

7 Flat Surface 

8 Metal Membrane 

9 Insulating Ball 

10 Electric Conduction Metal Membrane 

12 Insulating Cover Coat 

13 Stoma 

14 Minor Diameter Base 

15 Major-Diameter Crowning 

1 6 Sensitization Resist Layer 

1 7 Stoma 

L Protrusion level 

[Procedure amendment 3] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 3 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 3] 
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